Aims: It is utmost desire for plant breeders to know the extent of relationship between yield and its various components, which will inevitably facilitate selection of desirable characteristics. This research focused on computing the correlation coefficients and path coefficients of yield and its contributing traits in pigeon pea landraces Cajanus cajan (L.) Millsp. Methods: Seeds of two varieties of locally grown pigeon pea were sown in a randomized complete block design (RCBD) in ten replications. The field study was done at the University of Calabar Experimental Farm, University of Calabar, Calabar, South-South, Nigeria, during the 2009-2010 growing season. Correlation coefficients and path coefficients (partitioned into direct and indirect effects) were estimated on yield and its contributing traits. Results: Correlation results revealed that there was significant positive correlations between plant height plant -1 and number of leaves plant -1 (0.926**), leaf area plant -1 (0.574*) and number of seeds plant -1 (0.616*). It also showed that the number of leaves plant -1 was positively correlated with the pod length plant -1 (0.589*) and number of seeds plant -1 (0.682*). Leaf area plant -1 had a positive significant association with the number of seeds plant -1 (0.581*). Additionally, pod length plant -1 correlated positively with the number of seed plant -1 (0.850**) while number of nodules plant -1 correlated positively with 100-seed weight (0.804**). Path coefficient results showed that 100-seed weight had the highest direct effect on yield (0.583), which was positive. This was followed by the pod length plant -1 (0.519), number of leaves (0.452), and leaf area (0.252) while plant height plant -1 had negative direct effect but very high (-0.633). Number of pod plant -1 had the
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lowest direct effect on yield (0.033). Additionally, genotypic correlation coefficient with yield showed very high coefficients, especially for pod length plant -1 (0.827), 100-seed weight (0.798), number of leaves plant -1 (0.644), plant height plant -1 (0.582) and leaf area plant -1 (0.549), respectively. Number of nodules plant -1 had the lowest genotypic correlation coefficient (0.042) followed by number of flowers plant -1 (-0.063).
Conclusion:
The two results from correlation and path coefficient analyses strongly suggest that plant height plant -1 , number of leaves plant -1 , leaf area plant -1 and pod length plant -1 and 100-seed weight should be considered as indices for selecting high yielding pigeon pea genotypes, especially the landraces.
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INTRODUCTION
Pigeon pea [Cajanus cajan (L.) Millsp] is a multipurpose legume crop and is well adapted even in marginal lands (Joshi et al., 2009 ). According to the Center for New Crops and Products (2002) , pigeon peas serve as important food and excellent protein source in developing tropical countries. Additionally, the seeds and sometimes the pods are eaten as vegetable and also used as flour additive in soups and rice. A species of bacteria, Rhizobia is capable of fixing 41 to 280kg/ha of nitrogen due to their intrinsic capacity to symbiotically associate with the root nodules of pigeon peas. Parrotta (2001) reported the use of their leaf preparations for the treatment of jaundice, inflammation and sores of the mouth.
The high adaptability, heritability, genetic variability and nutritive values reported of locally grown pulses (landraces) call for concerted efforts towards their genome manipulation and improvement. This notwithstanding, the need to complement these approach should not be overemphasized as more often than not, local farmers are deprived of these high yielding genotypes (Udensi et al., 2010 (Udensi et al., , 2011a (Udensi et al., , 2011b .
Seed yield is the result of the expression and association of several plant growth components, which contribute additively or help in some conditions in modifying the expression of other traits directly or indirectly. Suffice it to say that the main objective for a plant breeder is to evolve high yielding varieties. It is therefore desirable for plant breeder to know the extent of relationship between yield and its various components, which will inevitably facilitate selection of desirable characteristics. Correlation and path coefficient become necessary tools at the disposal of the breeder.
Correlation measures the mutual association between two variables, which aids in determining the most effective procedures for selection of superior genotypes. When there is positive association of major yield traits component, breeding would be very effective but on the reverse, it becomes difficult to exercise simultaneous selection for them in developing a variety. According to Cramer and Wehner (2000a) the goal of indirect selection is to find yield components that have a strong direct effect on fruit number per plant with little negative influence from other yield components. Interestingly, path coefficient analysis can be employed to partition the correlation between yield components and yield into direct and indirect effects. Salahuddin et al. (2010) affirms that path coefficient analysis provides an effective means of partitioning correlation coefficients into unidirectional pathways and alternative pathways thus permitting a critical examination of specific factors that produce a given correlation, which can be successfully employed in formulating an effective selection programme.
There is little documentation regarding this technique. For instance, Iqbal et al. (2003) reported the use of path coefficient analysis in soybean breeding while Yadev et al. (2001) , Arshad et al. (2003) , Ghafoor et al. (2003) and Arshad et al. (2004) have mentioned the worth of this techniques in other legumes. Cramer and Wehner (2000a) reported path coefficient in cucumber population while Akinyele and Osekita (2006) reported the result of path coefficient on Abelmoschus esculentus.
This research paper becomes necessary owing to the paucity of information on this technique, especially on pigeon pea, which will be guide to selecting superior genotypes. 
MATERIALS AND METHODS

Seeds
Data Analysis
Data obtained were subjected to correlation and path coefficient analysis using statistical software PASW Ver. 18.0. Path coefficient was taken as the standardized coefficient of regression (direct effect) while the indirect effect was computed by multiplying the path coefficient of individual traits with their corresponding correlation coefficients (Cramer and Wehner, 2000a) . The residual effect was estimated using the formula according to Singh and Chaudhary (1985) .
RESULTS AND DISCUSSION
Correlation and Path Coefficient Analyses
Result on Table 1 showed the correlation matrix of yield and yield-contributing traits in the pigeon pea. It revealed that there was significant positive correlations between plant height plant -1 and number of leaves plant -1 (0.926**), leaf area plant -1 (0.574*) and number of seeds plant -1 (0.616*). It also showed that the number of leaves plant -1 was positively correlated with the pod length plant -1 (0.589*) and number of seeds plant -1 (0.682*). Leaf area plant -1 had a positive significant association with the number of seeds plant -1 (0.581*). Additionally, pod length plant -1 correlated positively with the number of seed plant -1 (0.850**) while number of nodules plant -1 correlated positively with 100-seed weight (0.804**). However, other relationships were not significant. The direct effect (path coefficient), indirect effect and the genotypic correlation coefficient of yield-influencing traits monitored in pigeon pea are presented on Table 2 . 
*values underlined are the direct effect to yield (path coefficients) *other values are indirect effects via different pathways except the genotypic correlation with yield.
It showed that different yield traits had varied magnitude of direct effects on yield. It was observed that 100-seed weight had the highest direct effect on yield (0.583), which was positive. This was followed by the pod length plant -1 (0.519), number of leaves (0.452), leaf area (0.252) while plant height plant -1 had negative direct effect but very high (-0.633). Number of pod plant -1 had the lowest direct effect on yield (0.033) (Fig. 1) . Additionally, genotypic correlation with yield showed very high coefficients, especially for pod length plant -1 (0.827), 100-seed weight (0.798), number of leaves plant -1 (0.644), plant height plant -1 (0.582) and leaf area plant -1 (0.549) respectively. Number of nodules plant -1 had the lowest genotypic correlation coefficient (0.042) followed by number of flowers plant -1 (-0.063). However, the residual effect to yield was 14 per cent (Fig. 1) . 
Discussion
It is obvious that the desire of plant breeders is to know the extent of relationship between yield and its various components, which will enhance their selection processes. Our correlation results showed significantly positive relationships between plant height plant -1
and number of leaves plant -1 , leaf area plant -1 and number of seed plant -1 , respectively. The deduction here is that as the crop increase in height, the number of leaves increase, which could due to the production of more branches. Since the leaves are better exposed to solar radiation owing to the broader leaf area, photosynthesis processes thus increase on the leaf surface with the resultant increase in productivity. This corroborates with the report of Akinyele and Osekita (2006) that height at flowering and final height are vegetative traits that are important for yield determination. Their facilitatory role contributes significantly to final yield and should be considered during selection to improve yield in breeding programme. According to Udensi et al. (2010) these traits seem to be functioning in tandem with one another. It however implies that direct selection of plant height might be advisable since it result in myriad of effects, including seed yield than direct selection for seed yield itself, particularly if the height has higher heritability than seed yield. The number of leaves plant -1 , leaf area plant -1 and pod length plant -1 had significant positive relationship with the number of seeds. This was also reported by Wehner (2000a, 2000b) . Although some of these characters that negative correlation with one another will be difficult to select for in characterization of desirable traits, those with negative association but non-significant correlation will be disregarded in selection for crop improvement (Henry and Krishna, 1990; Akinyele and Osekita, 2006 ).
The direct effects of 100-seed weight, number of leaves plant -1 , leaf area plant -1 and pod length plant -1 were positive while plant height plant -1 , number of flowers plant -1 and number of nodules plant -1 were negative. 100-seed weight had the highest direct effect followed by pod length plant -1 . These results are in conformity with the reports of Arshad et al. (2006) , Shrivastava et al. (2001) , Khan et al. (2000) and Singh and Yadava, (2000) in soybean. The positive direct effects of 100-seed weight to yield was also reported by Yadev et al. (2001) in wheat; Ashraf et al. (2002) in Urdbean; Arshad et al. (2004) in chicken pea and Arshad et al. (2006) in soybean.
According to Singh and Chaudhary (1985) , if the correlation coefficient is positive but the direct effect is negative or negligible, the indirect effects might be the causal factor of correlation. It should be made clear that the correlation at this point is the genotypic correlation, which is derived from the addition of the direct and indirect effects (Table 2) . Going by this premise therefore, since genotypic correlation for plant height plant -1 is 0.5824 while the direct effect is -0.633, it does mean that alternative pathways (indirect routes) such as number of leaves plant -1 (0.419), leaf area plant -1 (0.145), pod length plant -1 (0.268), number of flower plant -1 (0.117) should be considered simultaneously for selection. This is in line with the submission of Salahuddin et al. (2010) . Cramer and Wehner (2000a) suggested a statistical test for the relative importance of path coefficient as 0.7 to 1.0 or -0.7 to -1.0 (strong coefficient) and -0.69 to 0.69 (weak coefficient). Although our present result did not corroborate with Cramer's test, however, other researchers in this field had reported good path coefficients as low as -0.03220 and 0.0544 in pigeon pea (Vange and Moses, 2009); 0.390, 0.431, 0.190 etc., in soybean (Arshad et al., 2006); 0.4260, 0.2177 , 0.2264 etc., in okra (Akinyele and Osekita, 2006 . The above reviews show that the number of leaves per plant, leaf area, pod length plant -1 and 100-seed weight had significant direct influence on seed yield (Table 2 ). The implication is that direct selection programme of these traits would be beneficial for the breeding of this crop. One would have expected the number of pods plant -1 to contribute directly to yield. However, our result indicates that alternative pathways via number of leaves plant -1 (0.147) and pod length plant -1 (0.196) should rather be considered for selection indirectly instead of direct selection through number of pods plant -1 .
The path coefficient result confirms a natural condition one would have imagined. If the number of leaves plant -1 increase with broader surface, more surfaces will be exposed to radiant solar radiation thus increasing photosynthetic surface with more food production. This led to longer pod, resulting to enhanced seed yield. In order for the crop to produce many seed, plants must accumulate a large photosynthetic area to support the growth of a large number of seeds (Cramer and Wehner, 2000b) . From the correlation analysis there was significant positive relationship between the plant height plant -1 and number of seed plant -1 . This result is in agreement with the result of the direct, indirect and genotypic correlation coefficient.
CONCLUSION
Our results suggest that the plant height plant -1 , number of leaves plant -1 , leaf area plant -1
and pod length plant -1 should be considered while selecting high yielding pigeon pea genotypes, especially the landraces. Additionally, path coefficient results explicitly indicate that the pod length plant -1 , 100-seed weight, number of leaves plant -1 and leaf area plant 1 , which directly contributed substantially towards seed yield, should be indices for selection in pigeon pea. Interestingly, the correlation and path coefficients results are in agreement confirming the importance of these traits during selection.
